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1. Water and  global climate change impacts  

Observed and Proyected changes 2100: 
• Changes in P patterns-intensity-

extremes,  10ºS to 30ºN + 
substantial uncertainty 

• Melting of ice, decreases in water 
storage in mountain glaciers and snow 

• Runoff varies more in time,  over dry 
regions 

 
Water resources highly vulnerable… 
• Through society:  

• Food security and increased 
vulnerability of rural livelihoods 

• Extremes: floods, droughts 
• Infrastructure at risk 
• Inequity, competence and conflict 

• Through ecosystems: afected functions 
and services, a.o. regulation of hydrology 



2. Water and climate change impacts in the  Peruvian highlands 

Peru’s vulnerability: 
CC threats:  Tmin,  P -10%/-20% 

in highlands in 2030, loss of 22% of 
glacier area in last 30 years, more 
intense Niño's, sea level rise 

exposition:  dense population in arid 
coast 

sensitivity: poverty & inequity, climate 
dependent economy esp. rural poor  

adaptive capacity: incipient (MINAM, 
2010, 2nd NC) 
 

Focus PACC Peru:  
 rural poverty  
mountain population 
Develop adaptive capacities of 

communities and their local and 
regional governments 

water, agriculture/food security, risks 
 



3. Water management in the development context in southern Peru 

 Climate change adds on to structural problems of climate dependent rural 
livelihoods 

 
 Communal organization of NRM, especially in water supply and irrigation.  
Observed: weakening of communal structures in the face of strong external actors 

(mining, hidroelectricity projects)  
 Weak presence of public water agency in rural areas 

 Existing knowledge and organizational capacities for local water management and in 
general, agricultural risk management, under pressure 
 Scarce labour and risks → farm families move out of cropping and into pastures & cattle 
 Reduced storage and regulating capacities of watersheds, with a rush on irrigation water 

rights and increased risk of conflicts 



PACC Peru flash 



4. Local observations vs. scientific data on CC 
Comparative exercises between local 

observations and tendencies in 
meteorlogical data at regional and local 
level show: 

 
 Severe lack of coverage, continuity and 

quality of registered data by NMHS in 
Andes 
 Apurimac: only 3 “useful” meteo stations 

 Farmers manage more meteorological 
variables (beyond T & P, such as snowfall, 
wind, electric storms) and analyse them on 
finer time (days, weeks) and spatial scales. 
  Q of local springs vs. analysis in large 

basins 
  
Both types: only valid for specific 

localities or observation points vs the 
great diversity 

Where local observations in the Apurimac region 
and science coincide… 
    minimum temperature 
  belated start of the rains 
 of rainfall  intensity 
 water availability 

 
Where they diverge….. 

o  Tmax. in Abancay vs. more heat 
o Advective frosts: period of ocurrence, 

frecuency, severity 
 



4. Local observations vs. scientific data on CC 
 Challenges:  
 
Overcome limitations in both technical analysis and social 

research, f.i. analyze P data on 10-day or monthly scales (< 
3-m), solid work on recollecting local perceptions 
High mountain regions need fine-tuned meteo data 

according to territorial variations: averages won’t do, as 
vertical variability counts 
Data gaps call for: 

1. an interdisciplinary and intercultural dialogue 
between observers to achieve complementarity, 
using precise references to space and time  

2. for increased local observation and registration 
capacities and equipment 

  CC scenarios with greater spatial resolution and at shorter 
time scales are needed in order to become more relevant for 
planning and action at local scales 
Prepare for adaptation when there is a reasonable 

agreement on the direction of change between science and 
people. Elsewhere: increase research effort. 

 



5. PACC promoted adaptive actions and impacts 

1. Rural households: Promote adoption of 
Good Practices for sustainable livelihoods 
through Concursos Campesinos. Ex. Measures 
to reduce runoff and increase infiltration at plot level. 
Mobilizing family investment capacity. 

 
2. Rural communities: Agreements to 

promote adaptation measures in watersheds. 
Ex. infiltration ditches, canals to increase aquifer recharge, 
improved management  of natural lakes, (re) forestation, 
protection and maintenance of marches. 

 
3. Technical and decisionmaking staff: 915 

trained actors on technical water & climate 
tools, CC and public management, 
community leaders on CC - water –
agriculture – risk – communal planning 

 
4. (Inter) National level: lessons fed into 2nd 

NC, and MINAM’s methodological guides, 
COP16 

 
 
 
 
 

 



5. Actions taken by Regional Governments as a result of PACC 

 Regional Climate Change Strategies (2010-2011) 
  Multi-actor participatory planning process 
Led by Regional Technical Group 
  Thematically and territorially organized 
  Based on studies and perceptions 
  Linked to regional development plans 
  Prioritizing territories and actions (2012) 

 
  Institutions and Governance model:  regional level 

operative unit on CC coordinates for integration of CC in 
various thematic gov’t units and coordinates between CC 
projects 

 
  Local and regional public planning and investment:  

• Municipal and regional govts developed CC 
strategies  

• Public Investment Projects led by Municipal 
Governments consider CCA (water harvesting and 
food security) 

 
   Challenges ahead: wider integration in public investment 

projects and their implementation 
 

 



6. Challenges and conclusions on monitoring 

 PACC Peru has developed a monitoring system 
of changes generated by adaptation processes 
and measures. Measures change in 3 areas: 
 Context 
 Results 
 Impacts 

 Following PACC’s intervention strategy, impacts  
are measured at household, community and 
local-regional-national institutional level.  
 

Challenges:  
Monitoring adaptive capacities: evidences 

itself only on medium-long run, versus short 
term project implementation 
 

Uncertainty in CC scenarios at local level: 
insufficient to set into motion definite political, 
social and investment decisions. Great 
responsibility of development actors!  
 Requires monitoring of the CC context to 

extend beyond project time horizon. Actors’  
actions to be adapted accordingly.  

 Science to continue improving. 
 



6. Challenges and conclusions on monitoring 

Adaptation interventions face 3 questions related to monitoring: 
1. Which types of changes need to be measured? 2.How to measure them? 3. What are 

reasonable time frames in which to expect and measure change? 
 
Theoretically, 3 areas to be monitored: 

• Increase in adaptive capacity 
• Effectiveness of the application of adaptation measures (incl. C/B) 
• The achievement of development goals (GIZ, 2011:30-31) 

In practice, projects measure the achievement of the results they had set out 
• Ex. V&A analysis done, measures identified, local governments involved, in short: 

milestones generally deemed key in adaptation processes. 
• PACC measures degree of adoption of adaptation measures promoted. Sufficient? 

 
Projects don’t yet monitor impacts in terms of changes in vulnerability.  

• The difficulty resides in the fact that vulnerability is shaped by multiple and historic causes in 
marginalized communities. Difficult to “separate” development and adaptive capacities in 
PACC’s setting 

• Implementation time frames are too short.  
• Specific challenge: monitor changes in natural systems, f.i. effects of a managed natural 

pasture on a watershed’s hydrological cycle 
 
 
 



6. Challenges and conclusions on monitoring 

• The State has an important role in monitoring long term impacts, both of 
climate change, as well as the adaptive capacity of the population and 
ecosystems at national level 

• Selecting proxy indicators for reduced vulnerability on which information is 
gathered usually in national databases and statistics 

• With scientific support 
 

• Monitoring at project level needs to be participative and information gathered 
needs to serve beyond reporting purposes of donors.  

• F.i. capacity development, generate and use meteorological information. 
• Ideally: feed into a local and regional information systems for long term 

continuity 
• Project implementers should proactively relate their “project level indicators” 

to national statistics 
 

• Need: agree on indirect (proxy) indicators for adaptive capacity between 
governments, project implementer and donor 
 



7. Climate Change / Water: Practical Experiences from the 
Bangladesh F2F event, Nov. 2012 

Challenges faced around CC/DRR in the water programmes: 
 
 Drought / Decreasing groundwater level / Drying up of water sources 
 More frequent storms / Flooding / Flash floods / Hurricanes / Cyclones 
 Landslides / Erosion  
 Salinity   
 Loss of agricultural land (e.g. through flooding, water logging, salinisation or erosion) 
 Difficulty to obtain drinking water (e.g. through groundwater depletion or salt-water 

intrusion) 
 Conflicts / Migration 
 Linking and integration of CC/DRR into sectoral interventions like water, agriculture 

 
 

 
 
 



7. Climate Change / Water: Practical Experiences from the 
Bangladesh F2F event, Nov. 2012 

Measures taken to meet the challenges: 
 
 Integrated Water Resources Management 
 Balanced used of groundwater and surface water resources 
 Watershed management 
 Early Warning Systems (EWS) 
 Water source protection, plantation around source, pits above source for water retention 
 Agricultural practices adaptation 
 Introduction of other seeds and seedbanks 
 Saline tolerant cultivars 
 DRR/CC mainstreaming/integration into governance/economic aspects 
 Intersectoral approach 
 Rainwater harvesting (roof and ground) 
 Capturing flood water for irrigation 
 Water conservation 
 Water-efficient irrigation techniques 
 Recycling, Retention, Reuse (RRR) 
 Proper drainage, embankments 
 Deepening of wells, boreholes 
 Water quality testing 
 Biosand filters, SODIS 
 Raised latrines 
 Technical innovations 
 Indigenous/traditional knowledge 
 Capacity building for communities (e.g. mobilisation, DRR action planning) 

 
 

 
 



Thank you! 
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